To gain meaningful access to the curriculum, students with reading difficulties must overcome substantial barriers imposed by the printed materials they are asked to read. Technology can assist students to overcome these challenges by enabling a shift from printed text to electronic text. By electronic text we mean textual material read using a computer or some other electronic device such as a Palm, iPod, or even a LeapPad. Shifting to a computer for presenting text offers immediate advantages to readers, primarily because a computer can be used to modify the way text is viewed and read: font face, size, and color can be changed; text can be read out loud; concepts can be defined and explained; multiple illustrations can appear simultaneously; links can lead to supportive information; and documents can be accessed from different computers in different geographic locations. In short, electronic texts are malleable.
In spite of its inherent possibilities, electronic text by itself is rather limited in its usefulness to readers and learners. In order to really take advantage of its potential as an assistive technology, an electronic reading environment that intelligently transforms text into something that supports comprehension and extends meaningful learning is required. This is accomplished in a variety of ways, including embedded supports (e.g., definitions of unfamiliar terms), multiple modalities (e.g., text that can be read out loud), and links to useful resources (e.g., background information, concept map, notepad)-all of which can transform electronic text so that it is more accessible and supportive to diverse learners. We refer to text that has been altered to increase access and provide support to learners as supported electronic text or supported eText.
Supported eText
The concept of supported text was first developed by Horney (1997, 1998) to describe electronic text that is modified or enhanced in ways that are designed to increase reading comprehension and promote content area learning. The underlying assumption of supported text is that electronic text (e.g., a word, phrase, paragraph, page, or document) can be infused with additional text or media in ways that promote better understanding of what the author intended to communicate. In addition, the concept assumes that electronic text can be structurally presented or organized in ways that accommodate individual learning needs/styles or that can facilitate the accomplishment of targeted instructional objectives. Together, it is assumed that these enhancements can help readers overcome the perceptual, conceptual, and comprehension hurdles found in the text materials they are asked to read. Although implementations of supported eText are potentially appropriate for any learner at any reading level, most applications to date have focused on the needs of students with reading disabilities that make it hard for them to access or comprehend printed text in traditional formats. The concept of supported eText aligned with discussion of assistive technologies is the focus of the present department in RRQ.
From multiple research and development projects focused on investigating the nature and impact of supportive electronic text, Anderson-Inman and Horney developed a typology that described the specific types of resources that can be used to transform electronic text. In previous publications they described eight types of supportive resources that can be used to make the process of reading a specific text easier or more educational (Anderson-Inman & Horney, 1998; Horney & Anderson-Inman, 1999) . Unlike typologies suggested by instructional design or educational psychology (e.g., Alessi & Trollip, 2001; Mayer, 2001) , the resources in this list do not focus on what media is being used to modify or enhance the electronic text, but rather what function the supportive resource plays in the reading process.
The latest iteration of the typology can be seen in Figure 1 , which guides the work of the National Center for Supported eText (NCSeT), a five-year national research center at the University of Oregon funded by the U.S. Department of Education, Office of Special Education Programs.
The advantage of having such a typology is that teachers, students, and parents can use it to think critically about the modifications, enhancements, and additions they encounter when selecting or reading electronic versions of assigned texts. Likewise, eText authors and software developers can use the typology to think carefully about how to construct electronic reading materials that are in fact supportive of learners' needs and lead to increased comprehension. It is a relatively easy task to add a variety of superficial, unprincipled enhancements to an electronic version of a text originally published in printed form. It is a much harder task to add features and resources that actually enhance the reading process and promote improved comprehension. The NCSeT Typology of Supported eText Resources is an attempt to provide a conceptual framework that can guide both the selection and the development of electronic texts used as assistive technology for students with reading difficulties. Unfortunately, there
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FIGURE 1 NCSET TYPOLOGY OF RESOURCES FOR SUPPORTED ETEXT

Research on supported eText
Research on the potential impact of supported eText first surfaced in the 1980s when pioneers such as Abelson (Abelson & Petersen, 1983) , Reinking (Reinking & Schreiner 1985) , Olson (Olson, Foltz, & Wise, 1986) , and Reitsma (1988) explored various enhancements to electronic text as a way of improving reading fluency and reading comprehension for beginning or struggling readers. However, at that time relatively few people owned computers, only professional writers used word processing, the daily use of e-mail was just beginning to emerge, and the World Wide Web did not exist. In spite of this early start, and the efforts of a smattering of dedicated research teams across the United States, no coherent research base has evolved to guide the development, selection, adoption, or integration of supported eText documents into the curriculum. And there is still no coherent research agenda to evaluate the effects of supported eText on students' reading comprehension and content area learning.
Most of the research into the impact of supportive resources in eText documents, and the various embodiments of each type, is also still in its infancy. We know relatively little about how to construct and present electronic text in ways that have a consistently positive effect on student learning, especially when considering the diverse learning styles and needs of students with disabilities. Further, only a few types of eText supports have received attention by more than one researcher or research team. One of these is the use of graphics as an illustrative resource. In 1994, Reinking and Chanlin reviewed a small collection of studies where graphics were embedded in electronic texts for the purpose of illustrating complex information such as scientific processes, all of which compared student learning from a text-only presentation of the information to a presentation where graphics (either static, or animated, or both) had been added as adjuncts to the text. Results favored the use of graphics as a complement to electronic text.
These and other more recent studies have led researchers and instructional design experts to conclude that both static and dynamic graphics, when combined with electronic text, promote more active engagement than electronic text alone, which in turn leads to increased understanding (Clark & Mayer, 2003) . On the other hand, in order for graphics to be effective adjuncts to the text, care must be taken that they are supportive of the content in that they are used to explain or illustrate key concepts, principles, or processes (Clark & Mayer; Robinson, 2002) . It is also important to recognize that having no graphics is better than having the wrong graphics (Anderson-Inman & Horney, 1998) , and that there is always the potential that too many graphics will interfere with learning due to cognitive overload (Mayer, 2006 .)
The use of text-to-speech as a translational resource has also been studied with some vigor and consistency. This assistive technology, originally for readers who were blind or vision-impaired, enabled students who could not see the printed text to have it read out loud, using either digitized or synthesized speech. Early advocates of text-to-speech, however, quickly recognized its potential for other students with reading difficulties (Abelson & Peterson, 1983; Anderson-Inman et al., 1990; Balajthy, 2005) and research has supported its use for students with various forms of print disabilities (e.g., Abelson & Petersen, 1983; Elkind, 1998; Hecker, Burns, Elkind, Elkind, & Katz, 2002; Olson & Wise, 1992) .
It is particularly relevant to note that this form of supported text seems most effective for students who need it the most. In other words, reading rate and comprehension is improved most for students whose performance without text-to-speech software is the poorest (Elkind, Black, & Murray, 1996) . However, even this well-researched eText support has not produced consistent results on all measures. For example, Elbro, Rasmussen, and Spelling (1996) found a positive impact of text-to-speech on students' abilities to read words silently and read text out loud, but not on reading words out loud. Elkind, Cohen, and Murray (1993) found a significant positive impact of text-to-speech on the reading comprehension of middle school students with dyslexia, but no impact of text-to-speech on measures of vocabulary or the transfer of improved reading skills to printed materials.
With respect to the other types of supportive resources, there has been no long-term attention to parsing out the effects of each resource type on reading fluency, vocabulary development, reading comprehension, or learning academic content through text. This conclusion holds true for the general student population and for students with disabilities, students who speak English as a second language, and students from diverse socioeconomic, ethnic, and racial backgrounds. Variations in research methodology, definitional differences in subject populations, multiple interventions, lack of experimental rigor, and the absence of a conceptual model all contribute to an inability to draw firm conclusions across existing studies.
Assistive technology specialists and reading disability experts, however, have embraced the notion of providing electronic text, often supported with multiple types of resources, to students who are struggling to read at grade level (Anderson-Inman, 2004; Balajthy, 2005; Castellani, 2001; Cavanaugh, 2002 Cavanaugh, , 2006 Edyburn, 2003; Higgins, Boone, & Lovitt, 2002; Raskind, 1994.) In addition, software developers have produced an array of electronic reading systems and assistive devices designed to support reading from print materials (either scanned or downloaded as electronic text) and from the Web (see Edyburn, this issue). Most of these assistive devices (e.g., screen readers) and electronic reading environments provide some subset of supportive resources from the typology described above, and software developers are increasingly recognizing the need for research on the impact of these features on student learning. This shared interest has led to some noteworthy collaborations in which developers of eText reading environments support the work of academic researchers interested in evaluating the impact of specific supportive features (Disseldorp & Chambers, 2002; Hecker et al., 2002; Lange, McPhillips, Mulhern, & Wylie, in press; Lewin, 2000) . Nonetheless, as is often true with educational technology, accepted practice has leaped far ahead of the knowledge base.
To summarize, the existing body of research on supported eText is fragmented and inconclusive on many, if not most, dimensions. There is a dire need for rigorous experimental research on all types of supportive resources in eText documents, with special attention to determining the individual and combined impact of these resources on the reading comprehension of students who are struggling in school due to poor reading skills. In addition, there is a need for systematic replications of all research studies, with the goal of finding those types of resources that are robust enough to have a consistently positive impact when implemented in multiple types of electronic reading environments and multiple school contexts. To accomplish this, the field needs common approaches to research design, measurement, and interpretation so that results can be shared and conclusions about the effects of specific supportive resources are based on multiple studies conducted by multiple researchers in multiple contexts. Finally, there is a need for widespread adoption of a conceptual model that can both drive this research agenda and provide a framework for future research.
Research directions for the future
In this section we outline four research topics related to supported eText as an assistive technology for students with disabilities. For each, we provide a brief overview of the central issues and a list of sample research questions that could help advance our abilities to design and integrate supported eText into the curriculum for the benefit of struggling readers.
Research to determine effective forms and delivery modes for each resource type and subtype
At the most basic level, it is essential to understand what impact each type of supportive resource has on students' reading comprehension. Thus, a productive line of research is to investigate the efficacy of specific eText supports within a specific electronic reading environment on a specific population of students. Although this approach sounds relatively straightforward, research on resource efficacy is complicated by the fact that any given resource type can be presented in many different ways, even within the same medium. For example, providing embedded textual definitions of unfamiliar words is a translational resource that is often implemented in an electronic reading environment. If researching the extent to which access to definitions has a positive impact on text comprehension, it is first important to identity the differential impact of accessing different types of definitions-standard dictionary definitions (often with multiple options to choose from) or glossary definitions (a single option that is context specific.) The first is an easy resource to provide, given the presence of an electronic or online dictionary. The latter is more labor intensive to produce but may be easier for students to use.
In addition to establishing the form a definition should take, it is important to identify which delivery methods are most effective, based on their impact on text comprehension, but also ease and frequency of use. Definitions, for example, can be delivered in a variety of ways. These include (but are not limited to) (a) pop-up definitions that appear as the mouse floats over a word, (b) sidebar definitions for words under the cursor, (c) defini-tions in a new window that appears when students click on a word, or (d) a link that takes students to a new "page" containing multiple definitions, which might be in either glossary or dictionary format. The ultimate goals for this strand of research are to identify resource types that have a strong positive effect on students' ability to understand the text, forms for these resources that are easy for developers to produce, and delivery modes that are easy for readers to use.
Here are some research questions related to the efficacy of specific eText supports, their forms, and delivery methods: 
Research to identify and evaluate powerful combinations of eText resources
Some eText supports have a significant impact on reading fluency, vocabulary development, or text comprehension when used individually with a specific population of students. There is no argument, for example, that text-to-speech (a translational resource), by itself, has a powerful and positive impact on text comprehension for students who are blind or vision impaired. Far more common, however, are electronic reading environments where there is a potential for readers to access and use multiple types of supportive resources. Boone and Higgins (1993) , for example, studied the effects of electronic versions of K-3 basal readers where students had access to (a) vocabulary support through embedded explanations and pictures (translational and illustrative resources), (b) reference support through the use of anaphora (explanatory resource), and (c) comprehension support through the addition of questions with feedback that focused attention on key parts of the text (instructional resource).
At the secondary level, MacArthur and Haynes (1995) compared electronic versions of a 10th-grade biology chapter in which one version provided students with an online notebook (notational resource) and the other version provided students with text-tospeech and links to glossary-type definitions (both translational resources), as well as highlighting of main ideas (instructional resource) and summarized versions of the main ideas (explanatory resource). (See also Anderson-Inman, 2004; Anderson-Inman & Horney, 1998; Anderson-Inman, Horney, Chen, & Lewin, 1994; Horney & Anderson-Inman, 1994 , 1995 , 1999 Results of these and other studies suggest that eText supports can be combined to provide students with powerful electronic reading environments that assist the process of learning from text in multiple and varying ways. The data, however, do not always support the notion that more is better. Leong (1995) for example, found no differences on text comprehension when providing text-to-speech, text-to-speech plus explanations, text-to-speech plus explanations and reading prompts, or text-to-speech combined with simplified versions. And most studies of supported eText examine the impact of an entire suite of supports, rather than assess the individual contributions of specific resources (e.g., see Lange et al., in press) .
Here are some research questions related to the identification and evaluation of combinations of eText supports:
1. Which eText supports can be effectively combined into a system of supports to improve text comprehension beyond what is possible with individual eText supports? 2. Which specific eText supports and/or delivery methods complement or conflict with each other? 3. Which combinations of eText supports work most effectively for which populations of learners? 4. Does the increase in complexity of having multiple eText supports affect students' abilities to navigate or learn within the system? 5. Is it possible to design a system of eText supports that can be customized to meet the individual learning needs and styles of all students?
Research to identify appropriate levels of student control and access to individual eText supports or combination of supports
Most electronic reading environments, whether constructed for the purposes of research, or developed as assistive technology for the commercial market (e.g., WYNN by Freedom Scientific, Read, Write, Gold by Texthelp, SOLO by Don Johnston, Kurzweil 3000 by Kurzweil), provide readers with a fair degree of control over when and how to use specific eText supports. The assumption is that students will learn to use the eText supports that are most helpful to them and use them in a way that is productive given an assigned task or purpose for reading. This assumption may or may not be warranted, and much depends on students recognizing the value of a given eText support. Research suggests that for some students with disabilities the value is not immediately transparent. For example, Horney, Anderson-Inman, and Chen (1995) found that some students with hearing impairments have a limited understanding of what it means to comprehend expository text. When confronted with eText supports designed to improve text comprehension, there was no motivation to access them because there was no understanding that doing so would lead to improved comprehension. At the other end of the continuum, some students become entranced with the novelty of available eText supports, especially those involving sounds and animations (Horney & Anderson-Inman, 1994 ) choosing them often and indiscriminately.
Removing control from students, however, suggests that software developers or teachers have the information they need to (a) design a reading environment that is effective for any specific student or population of students and (b) control student access to its various supportive features. This approach has at least three limitations. First, it risks limiting student access to resources they might find helpful. For example, Anderson-Inman and Horney (1998) found that deaf and hearing-impaired students repeatedly accessed digitized pronunciations of key vocabulary words, even though it had been recommended by specialists in hearing impairment that including such pronunciations was unnecessary for this population. Second, it risks limiting student engagement with the text. Personal choice when interacting with supportive resources can be highly motivating in itself, resulting in increased engagement with the text and the potential for increased comprehension. Even in the absence of improved comprehension, increased engagement is seen as a desirable outcome because it increases self-confidence and leads to improved attitudes toward reading (Strangman & Dalton, 2005.) And, most important, eliminating student control removes the possibility that students will develop an approach to reading in electronic environments that is personally effective and transferable to new contexts Here are some research questions related to appropriate levels of student control and access to eText supports:
1. To what degree should students (or teachers) be able to control presentational and navigational resources? 2. What are the relative merits of allowing or forbidding students access to specific eText supports? 3. Is there a logical instructional sequence whereby students gain increasingly more control over the resources in a supported eText document as they develop the skills to use them appropriately? 4. Can instructional resources be used to guide appropriate student use of other eText supports? 5. What are the potential advantages of developing personal profiles for individual students to guide their access to and control over specific eText supports? 6.How can students best be trained to use eText support wisely and efficiently?
Research to investigate interactions between texts, resources, tasks, and students
Any type of eText support can be implemented in multiple ways, using different types of media. For example, translational resources for students with learning disabilities may take the form of simplified text or synonyms. For students who are deaf, translations in the form of video with an American Sign Language interpreter might work best. Thus, an important line of research is uncovering which types of resources, implemented in which ways, are most useful for which types of tasks, under what conditions,[LA1] and for which types of students. Not all eText supports are in fact supportive for all learners in all situations. And enhancing electronic text with multimedia can have a negative impact if not done correctly (Clark & Mayer, 2003) .
The role a specific resource plays within the reading process can also vary depending upon how it is used, and the types of resources are not mutually exclusive. Thus, any specific feature in an electronic reading environment may serve more than one function for the reader. For example, an electronic concept map might provide an overview of the text's main ideas (a summarizing resource), but it might also be designed so that each node is linked to that part of the electronic document in which the ideas are elaborated (a navigational resource.) To determine the role of any given supportive resource, it is important to examine how the resource was intended to be used, how the reader in fact used the resource, and the impact that using that resource had on the comprehension of a specific text in a specific situation.
Here 
Conclusion
Although transforming electronic text in ways that might promote text comprehension by struggling readers has generated interest in the research community for more than two decades, we are far from unraveling the complexities of how to do this well. Further, as new technologies emerge, the possibilities for new forms of text transformations and new delivery methods increase. Clearly, there is need for a national research agenda focused on the ways in which transforming text through supportive resources canfoster improved comprehension and learning by students with disabilities, as well readers of all ages struggling to learn from printed materials. Virtually all text materials used in schools today and in the future will soon be available in electronic form. . Federal legislation, for example, mandates that all required and supplementary texts adopted by schools be available to students with print disabilities in an electronic form that meets the National Instructional Materials Accessibility Standard (NIMAS, 2003) . This gives the need for research on supported eText a sense of urgency , as accurate information is needed to guide the development of appropriate materials, instructional interventions, and educational policy related to this form of assistive technology. Ultimately, our vision is of a world in which supported eText is a ubiquitous and effective option for all students, not an accommodation for a select few. We hope our thoughts here about new directions in research related to supported eText as assistive technology will make a contribution toward that end.
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